Pronunciación de fonemas en relación con el grado de maloclusión y posición de bordes incisales-borde bermellón del labio
INTRODUCTION
It has been mentioned in the literature that beauty is related to the function of the lips and teeth during orthodontic treatment. However, none of these studies have been performed with a frontal assessment of liptooth relations from a phonetic and functional point of view. 1 The relationship between lips and incisal edges is important for three reasons:
1. The strength of the lips infl uences dental alignment and stability. 2. The lower lip is related to the upper incisors by placing the incisal edges in their position for a proper function of both. 3. Lip closure should be easy and delicate.
When the lips are in a proper functional relationship with the incisal edges of the anterior teeth a good arch position and shape is revealed. 1, 2 www.medigraphic.org.mx
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In 410 university students with malocclusion it has been found that 87% presented speech problems, 62% an average speech function and 35% had no speech problems. It was concluded that speech problems were directly related to the severity of the dental malocclusion. 3 Speech pathology involves defects in the articulation of phonemes or sounds, pace of voice and language; which involve both the orthodontist and the phoniatrist. Speech problems and dental malocclusions have a common cause: as a product of abnormal orofacial movements, as a product of neurological and myopathic conditions, of genetic origin or habits. Patients who have abnormal or immature muscular orofacial function patterns during mastication and deglutition also present malocclusion and speech disorders. 4 The difficulty for the correct articulation of phonemes (sounds) is called «dyslalia», which can be classifi ed into distortion, omission and inappropriate replacement of the consonants and vowels sounds during speech. The phoniatrist works more closely with the orthodontist in the management of combined problems of consonant sounds, when planning the amount of dynamic anterior tooth crown exposure during orthodontic treatment. 4 Patients with problems for phoneme articulation tend to have a higher incidence of malocclusions, but such difficulties may also be found in normal occlusions. However, when a speech problem is present, it cannot be assumed that it is strictly related to the malocclusion; in some cases, the tongue and lips are capable of adapting to severe dental malocclusions, in other cases, where the malocclusion is mild to moderate, defects in phonemes articulation may prevail. 5 Phonology is the study of the phonemes or sounds of language. The learning process of the phonological system usually begins in the fi rst years of life and is completed at the age of 8, when the child will have the sound production and articulation of an adult. 6 The anatomical components of the various systems used in the production of the voice are as follows: 7 • The respiratory apparatus: Voice production depends on the balanced relationship between the forces exerted by the intrinsic muscles of the larynx and the force exerted by the air (air pressure) when exhaled from the lungs. The slightest deviation of this balance produces a signifi cant alteration in the tone, power or quality of the voice. 7 • Phonal system: The system that produces the sound that we call voice consists of a cartilaginous structure called larynx. The movement that results from the contraction of the intrinsic laryngeal muscles produces the characteristics of mass, length and tension that alter the vocal folds (Figure 1 ).
7
• The resonance system: Resonance is a nonacoustic phenomenon that occurs when a vibrating structure (sound source) excites air in a chamber fi lled with air that in turn produces a similar vibration in the walls of the chamber. The human voice would sound as a weak whispering if it was not for resonance.
-Anomalies in the vocal tube confi guration that result from different tongue positions or when coupling the nasal resonance (nasal cavity) to the rest of the vocal system, produce notable acoustic changes. 7 Mainly, the oral and laryngeal system is a speech mechanism. The orthodontist's job is related primarily to the sound articulation and resonance processes, which are intimately connected. 8 The tongue makes contact with different areas of the oral cavity in order to produce different articulation points for phonemes. These points are classifi ed as follows:
• Linguovelar: the posterior portion of the tongue contacts the soft palate.
• Linguopalatal: the lingual dorsum contacts the hard palate.
• Linguoalveolar: the tip of the tongue rises to contact the alveolar ridge.
• Linguodental: The tip of the tongue protrudes and contacts the teeth. 
www.medigraphic.org.mx
The most significant consonants classification method for the orthodontist identifi es those consonants that are most affl icted by dental conditions:
• Labiodental consonants: The /f/ phoneme is produced by forcing air through the contact of the upper incisors with the lower lip. 8 • Linguodental consonants: /t/ and /d/ are produced by forcing air through the contact or the approximation of the tip of the tongue between the upper and lower incisors. 8 The aim was to assess the relationship between the incisal edges-vermillion border and the degree of maloclussion with phoneme articulation (Figure 2 ).
MATERIAL AND METHODS
The study was conducted in 40 Mexican patients between the ages of 14 and 25, who attended the Orthodontics Service of the Children's Hospital of Mexico «Federico Gomez» in the period from January to February 2015. The Specialist in Orthodontics assessed the 40 patients, who were descendants from Mexican parents. Inclusion and exclusion criteria are shown in tables I and II.
In the clinical chart, the measurements obtained from each patient were recorded as follows:
• Stomion length (lower edge) of the upper vermillion border to upper incisal edges, which was classifi ed in three categories: normal 3 to 5 mm, decreased less than 3mm, increased greater than 5 mm (Table  III and Figure 3 ). • The degree of malocclusion based on the discrepancy analysis, in order to determine the degree of dental crowding that the patients presented which was classifi ed in: mild (0.5-2 mm), moderate (3-5 mm), severe (6-10 mm) (Table III and Figure 4 ).
Malocclusion severity
Analysis of the upper arch based on the Nance space demand analysis performed directly in the patient's mouth.
Example: AS-RS=______mm m m m m me e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ed d (Table IV) . In the second part of the test the medical specialist in Speech Therapy recorded the results of the phoneme articulations where problems were found (D, K, L, R, S) in the evaluation sheet.
RESULTS

22
.5% of the patients presented speech problems in relation to the incisal edge-vermillion border tables V and VI.
It was found that in the majority of patients with a mild degree of malocclusion and a decreased or increased vermilion lip border; as well as, in a small number of patients with a moderate to severe degree of malocclusion there was a correct pronunciation (Table VI) .
Once the phonemes where there were pronunciation problems as: distortion, omission, air exhaust identifi ed evaluated individually in relation with the incisal edgeto-edge lip vermilion (Tables VII to XI) .
In phonemes L, R, K, D 2.5% of the patients showed an incorrect pronunciation (Tables VII, VIII, 
X and XI).
With a decreased and an increased incisal edgevermillion border, 8% of the patients exhibited an incorrect pronunciation of phoneme S (Table IX) .
DISCUSSION
From a physiological point of view, the correct pronunciation of words is that which is produced 
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Figure 3.
Localization of anato mical points for extraoral measurements.
Stomion upper lip vermillion
Upper incisal edges in their investigations recognized that dental malocclusions are important factors in speech pathology; within their investigation group, it was determined that the lingual-dental consonant D was affected in 75% of the cases followed by the alveolar consonants R, RR, L in 60% of the cases, the dental consonant S in 45% and in a smaller frequency N, Z, and F in a 30% of the patients. These results coincide with the data obtained through this study where pronunciation problems were found in phonemes D, K, L, R and S out of the 11 studied phonemes.
The anomalies of dental occlusion are the most frequent cause of organic dislalias; increased overjet and diastemas were the malocclusions that most frequently caused articulation alterations. 10 Groups with abnormal dental conditions or disorders of sound articulation have confi rmed the 1 to 1 ratio between the dental condition and speech problems. When there is a failure to produce a sound. The sound is pronounced in a similar way but it is not quite correct www.medigraphic.org.mx tongue slightly posterior to the lower incisors and those with language problems, protruded the tip of the tongue signifi cantly ahead of the lower incisors to have contact with the surfaces of the upper incisors which were also protruded. Fairbanks and Lintner 11 studied the relationship between malocclusion and defects in sound articulation. 72% of the studied children showed that there was no relationship between speech problems and malocclusion. These results coincide with those obtained by Fairbanks and Lintner where no association was found between malocclusion severity and phoneme pronunciation.
Travis 12 noted that «anomalies of the orofacial structures couldn't be considered as primary causes of the defective articulation of phonemes». There is evidence of considerable adaptability in the use of the lips and tongue to compensate for dental malformations; that in most of the cases, adaptation or compensation exceeds the task of the malocclusion. In this study there was no association between malocclusion severity and phoneme pronunciation.
Bloomer 13 stated that the effects on speech may be direct or indirect: indirect, due to mechanical diffi culties of the person trying to achieve the correct position and movement of the tissues of the speech; and indirect, due to the infl uence that deformations may exercise in the physical and mental health of the individual.
The problem is not a simple relationship of cause and effect because some malocclusions do not cause discernible phonetic anomalies due to an excellent adjustment mechanism.
14 It is important to mention that the abovementioned statement has a relationship with the results found in this study in which no association was found between the severity of the malocclusion, position of the incisal edges-vermilion border and phoneme pronunciation. www.medigraphic.org.mx
CONCLUSIONS
No direct association was found between malocclusion severity and the position of the incisal edges -vermilion border with phoneme articulation due to the reduced amount of patients in the sample. Other factors may be associated with phoneme pronunciation such as the anatomical and physiological characteristics of the patient (tongue, frenulum, palate, lip tone and muscular, etc), degree of adaptability and neuromuscular control, so it is suggested to continue with a second phase of research to go into more detail on this study.
